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THIS PRESENTATION ...

Will show how to use SAS/GRAPH SG Procedures to
generate graphs common in the world of clinical data

Including...

» Single-cell graphs
* Multi-cell graphs

« Examples from Study Design, Pharmacology, Epidemiology,
Demographics, Efficacy, and Safety

* How to use ODS styles effectively, and how to override style
attributes selectively
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SINGLE-CELL GRAPHS

SGPLOT Procedure

Examples

 Clinical Response by Visit

 Clinical Response by Visit with Washout Period
Demonstration of Layering

* Plasma Concentration Profile

* Determination of Sample Size Requirements
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Clinical Response By Visit

proc format;
value visitfmt

.. formats for “Baseline” to "Day 10",

value trtfmt

.. formats for “Super Drug”, “Old Drug”;

ods style=listing;

proc sgplot data=response;

format visit visitfmt. trt trtfmt.;

series x=visit y=response /
group=trt markers;

refline 1 / axis=x;

xaxis grid;

yaxis grid;

run;

visit

(o)

2009 Washington, DC
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SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.
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Clinical Response by Visit with Washout Period

Mean Percent Change from Baseline

Building a Graph in Six Layers |

Percent Change

T T T T T T
12 |-- Washout --| 15

Weeks in Treatment
® Placebo ® Treatment 10mg ® Treatment 20mg

Copyright © 2008, SAS Institute Inc. All rights rese  rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.
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Clinical Response by Visit with Washout Period

pr0C Sgp|0t data: response, Mean Percent Change from Baseline
band y=ymax lower=12.1 upper=15/ 151
transparency=.8 fillattrs=graphdatal;
xaxis integer values=(0 to 15 by 3)
label="Weeks in Treatment"; o
yaxis label="Percent Change"; 5
©]
run; 5
5_
0_ T T T T T
0 3 6 9 12 15
Weeks in Treatment
week pct lo hi end ymax trt
0 0.00 0.00 0.00 . 0 PI acebo
3 2.00 1.25 2.75 . 15 PI acebo
6 -050 -1.20 050 . . Pl acebo
9 1.00 -050 175 . . Pl acebo
12 225 050 325 225 . P lacebo

15 3.00 -025 425 38 . P lacebo

arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.
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Clinical Response by Visit with Washout Period

proc sgplot data=response; Mean Percent Ghange from Baseline

band y=ymax lower=12.1 upper=15/ 15

transparency=.8 fillattrs=graphdatal,; i 4 : I
xaxis integer values=(0 to 15 by 3) t

label="Weeks in Treatment"; ]

yaxis label="Percent Change";
scatter x=week y=pct / group=trt

Percent Change
o
—eo—
—eo—
—e—
—me

yerrorlower=lo yerrorupper=hi
markerattrs=(symbol=circlefilled) I {
name="scat"; ode } f
keylegend "scat" / title="" noborder; .
0 3 6 9 12 15
rU n , Weeks in Treatment
® Placebo ® Treatment 10mg ® Treatment 20mg
week pct lo hi end ymax trt

0 0.00 0.00 0.00 . 0 Pl acebo

3 2.00 1.25 2.75 . 15 Pl acebo

6 -050 -1.20 0.50 . . Pl acebo

9 1.00 -050 1.75 . . Pl acebo

12 2.25 0.50 325 225 . P lacebo

15 3.00 -025 425 38 . P lacebo

SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.
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Clinical Response by Visit with Washout Period

prOC Sgp|0t data:reSponse, Mean Percent Change from Baseline
band y=ymax lower=12.1 upper=15/ 15
transparency=.8 fillattrs=graphdatal,;
xaxis integer values=(0 to 15 by 3)
label="Weeks in Treatment"; o
yaxis label="Percent Change"; g
scatter x=week y=pct / group=trt g
. g 5
yerrorlower=lo yerrorupper=hi
markerattrs=(symbol=circlefilled)
name="scat"; o
keylegend "scat" / title="" noborder; . . . . . |
. 0 3 6 9 12 15
series x=week y=pct / group=trt Weeks in Treatment
||neattrS:(pattern:SO||d); ® Placebo @ Treatment 10mg @ Treatment 20mg
run;
week pct lo hi end ymax trt
0 0.00 0.00 0.00 . 0 PI acebo
3 2.00 1.25 2.75 . 15 PI acebo
6 -050 -1.20 050 . . Pl acebo
9 100 -050 175 . . Pl acebo
12 225 050 325 225 . P lacebo

15 3.00 -025 425 38 . P lacebo

Copyright © 2008, SAS Institute Inc. All rights rese  rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.
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Clinical Response by Visit with Washout Period

proc sgplot data=response; Mean Percent Ghange from Baseline

band y=ymax lower=12.1 upper=15/ 15

transparency=.8 fillattrs=graphdatal,;

xaxis integer values=(0 to 15 by 3)

label="Weeks in Treatment";

yaxis label="Percent Change";

scatter x=week y=pct / group=trt

yerrorlower=lo yerrorupper=hi

markerattrs=(symbol=circlefilled)

name="scat";

keylegend "scat" / title="" noborder;

series x=week y=pct / group=trt Weeks in Treatment

lineattrs=(pattern=solid); ? Tlaceho ® Treamen Tomg © Tresment e
[* placebo in washout */

series x=week y=end / group=trt

lineattrs=(pattern=shortdash) markers markerattrs=( symbol=circle);

Percent Change

run, week pct lo hi end ymax trt
0 0.00 0.00 0.00 . 0 PI acebo
3 2.00 1.25 2.75 . 15 PI acebo
6 -0.50 -1.20 0.50 . . Pl acebo
9 100 -050 175 . . Pl acebo
12 225 050 325 225 . P lacebo

15 3.00 -025 425 38 . P lacebo

Copyright © 2008, SAS Institute Inc. All rights rese  rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.



'lll=ll\\
ﬂ;;ﬁ;) FORUM 2009 Washington, DC

RN N A/

Clinical Response by Visit with Washout Period

proc sgplot data=response; Mean Percent Ghange from Baseline

band y=ymax lower=12.1 upper=15/ 15

transparency=.8 fillattrs=graphdatal,;

xaxis integer values=(0 to 15 by 3)

label="Weeks in Treatment"; ]

yaxis label="Percent Change";

scatter x=week y=pct / group=trt

yerrorlower=lo yerrorupper=hi

markerattrs=(symbol=circlefilled)

name="scat"; 0

keylegend "scat" / title="" noborder;

series x=week y=pct / group=trt Weeks in Treatment

lineattrs=(pattern=solid); ? Tlaceho ® Treamen Tomg © Tresment e
[* placebo in washout */

series x=week y=end / group=trt

lineattrs=(pattern=shortdash)

markers markerattrs=(symbol=circle);

refline O;

run;

Percent Change
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Clinical Response by Visit with Washout Period

proc sgplot data=response; Mean Percent Ghange from Baseline
band y=ymax lower=12.1 upper=15/ 15
transparency=.8 fillattrs=graphdatal,;
xaxis integer values=(0 to 15 by 3)
label="Weeks in Treatment"; ]
yaxis label="Percent Change";
scatter x=week y=pct / group=trt
yerrorlower=lo yerrorupper=hi
markerattrs=(symbol=circlefilled)

Percent Change

name="scat"; 014
1 1 = i Y + i
keylegend "scat" / title="" noborder; . . . . _—
. 0 3 6 9 12 15
series x=week y=pct / group=trt Weeks in Treatment

® Placebo ® Treatment 10mg ® Treatment 20mg

lineattrs=(pattern=solid);

[* placebo in washout */
series x=week y=end / group=trt
lineattrs=(pattern=shortdash)
markers markerattrs=(symbol=circle);
refline O;
refline 13.5 / axis=x lineattrs=(thickness=0pXx)
label="]-- Washout --|" labelloc=outside labelpos=mi n;
run;

rks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.
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Plasma Concentration Profile

proc Sgplot d ata:pl asma noautolegend; Pharmacokinetic Study: Plasma Concentration Profile
band x=time lower=0 upper=conc; °

series x=time y=conc / N
markers markerattrs=graphdatal |
(symbol=circlefilled);

vector xorigin=2 yorigin=1.5/ /* AUC */
X=VX Y=Vy

lineattrs=(color=Dblack)

datalabel=vlabel arrowshape=filled, |
vector xorigin=0 yorigin=6.76 / [*Cmax * "o 2 4 6 5
X:VXZ y:Vyz Time relative to dose (hours)
lineattrs=(pattern=mediumdash color=black) :é:n;?:;fﬁe;f@iﬁﬁ?ﬁéﬁﬁie:;ﬁg?rfg in the bocy; Tmax = ime to reach the peak concentraton o the arug rom
datalabel=vlabel2 noarrowheads;

vector xorigin=.75 yorigin=0 / /* Tmax */

x=vx3 y=vy3 lineattrs=(pattern=shortdash color=Dblack)

datalabel=vlabel3 noarrowheads;

xaxis offsetmin=0 label="Time relative to dose (hours)’;

yaxis offsetmin=0 max=8.0 label="Plasma concentration [ng/mL]";

run; time conc vx vy viabel vx2 wvy2 viabel2  vx3 vy3 viabeld
0.25 0.00 35 3 AUC=1203 5 6.76 Cmax=6.76 0.75 8 Tmax=0.75
0.25 1.00 .

Copyright © 2008, SAS Institute Inc. All rights rese  rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.

AUC = 12.03

Plasma concentration [ng/mL]
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Sample Size Requirements

OdS eSCapeChar—" ", Relationship between Anticipatg;'g;iti;?:an:feﬁae:; gr;;l:)eocwirred TX Group Size (n=)
proc sgplot data:tx5|ze nocycleattrs . a- o

noautolegend,;

reg x=c500 y=t500 / curvelabel="n=500"
curvelabelpos=max

degree=2 nomarkers;

reg x=c100 y=t100 / curvelabel="n=100"
curvelabelpos=max degree=2 nomarkers;

__——\ =100
reg x=c50 y=t50 / curvelabel="n=50"
curvelabelpos=max degree=2 nomarkers;

—\ =500
reg x=c25 y=t25 / curvelabel="n=25" o%

T T T T T T T T T
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

curvelabelpos=max degree=2 nomarkers; Response rate i the control group
refline .5 / axis=x;
xaxis label="Response rate in the control group" values=(0.0 to 1.0 by .1) grid;
yaxis label="Anticipated smallest treatment effect (~{unicode delta_u} vs control)"
min=0.0 max=.5 grid;
inset ("~{unicode alpha} =" = "5%"

"~{unicode beta} =" ="20%" ) /

position=topright textattrs=graphtitletext noborder;

40% /\
n=25

0% /\
n=50

20%

10%

Anticipated smallest treatment effect (A vs control)

I

run,

Copyright © 2008, SAS Institute Inc. All rights rese  rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.
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MULTI-CELL GRAPHS

SGPANEL Procedure

* Panel of Single-Cell Plots Within One or More
Classification Variables

* Arranged in a Lattice, Panel, ColumnLattice, or RowLattice
« Common Axes and Legend

SGSCATTER Procedure

* Matrix of ScatterPlots
* Axes can be Common or Independent, Legend Common
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SGPanel: LATTICE

proc sgpanel data=demaog; | emeeneree
panelby gender race / layout=lattice;
hbox age / category=trt datalabel; . e |,
rowaxis display=(nolabel); :
ru n z Experimental —| O —| I— O —| ¢
Control - I— ke —| o3 —| o
Experimental | O—' 703 &> _| £
Age




GLOBALFORUM 0009 Washington, DG

SGPanel: PANEL

proc sgpanel data=demog;
panelby gender race /
layout=panel

columns=4,

hbox age / category=trt;
rowaxis display=(nolabel);
colaxis values=(20 40 60 80);
run;

Demographic Profile

Experimental |

Gender = Male Gender = Female Gender = Female
Race = Black Race = White Race = Black
H o bH- | H B H

HE— -

T T
40 60

L T T L T T T
80 20 40 60 80 20 40 60 80

Age
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SGPanel: COLUMNLATTICE

proc sgpanel data=hyp;
panelby trt / novarname
layout=columnlattice;

series x=hyp y=rawp / markers
markerattrs=(size=6pt);

series x=hyp y=adjp / markers

markerattrs=(size=6pt symbol=square);

rowaxis label="P-value’;
colaxis label="Hypothesis',
refline 0.05/
lineattrs=(pattern=shortdash);
run;

P-value

Raw and Weighted P-Values: Primary and Secondary Hypotheses
Treatment A Treatment B
[a]
/\
/ N\
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, /2
/ \
/ \
/ \
/ \
/ \
/ \
/ \
4 +———5
T T T T T T T T
H11 H12 H21 H22 H11 H12 H21 H22
Hypothesis
| —e— raw p-value — EF weight adjusted p-value

SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.



AT AR

ﬂﬁ :: 2009 Washington, DC

O
prOC SOI’t data:can Cer, Leading US Cancer Diaghoses: 2007
by sex descending cases; Breast - |
. Lung — |
ru n 1 Colorectal -
Lymphoma —:I
proc sgpanel data=cancer; o% o
Kidney IS
:oanelby ser / | Leukemia_% 9
j— Pancreatic
ayout=rowlattice e
novarname Liver ]
uniscale=column; seerneces
hbar cause / response=cases stat=sum; e
rowaxis display=(nolabel) discreteorder=data ; | c-==1____J
colaxis display=(nolabel); Lym,,homa_:g
ru n . Kidney—:| g
! Leukemia —:l
sex cause cases Pancri?\z:%l
Female Breast 178,480 Esophageal ||
Female Lung 98,620 Breast_]
Female Colorectal 57,050 . . . .
0 50,000 100,000 150,000 200,000
M aI e Prostate 218,890 Source: American Cancer Society

Male Lung 114,760
Male Colorectal 55,290

rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.
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proc sort data=cancer; e thout Uniscale = Sotamn "
by sex descending cases; Broast - | |
Lung -
rU n ; Colorectagl —:
Lymphoma —:
— . Ovarian —
proc sgpanel data=cancer; . — ;
panelby sex / PLeukemti_a:j 9
layout=rowlattice Bladder [ ]
novarname Esopha:';‘:[]]
/[* uniscale=column */ F’m“““]
Breast -
) Lung —
hbar cause / response=cases stat=sum; e —T
rowaxis display=(nolabel) discreteorder=data ; id:
- - laney — %
colaxis display=(nolabel); Leukemia-% Z
Pancreatic -
run, sex  cause cases Bladder ]
Female Breast 178,480 - ha“:::%'
Female Lung 98,620 i
Female Colorectal 57,050 | . | .
0 50,000 100,000 150,000 200,000
M aI e Prostate 218 ’ 890 Source: American Cancer Society

Male Lung 114,760
Male Colorectal 55,290

rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.



'lll=ll\\
ﬂ;;ﬁ;) FORUM 2009 Washington, DC

O
ROWLATTIC®/ithout Discreteorder and Uniscale
pI'OC Sort datazcan cer: Leading US Cancer Diaghoses: 2007
1 Without Discreteorder = Data / Uniscale = Column
by sex descending cases; Blacider -]
run; C|Btf :: l
Esophageal —]
proc sgpanel data=cancer; Leufj:j::% .
panelby sex / trer ] 8
. ung —
layout=rowlattice Lymphoma -
novarname R
/[* uniscale=column */ Proste-
) Bladder—]:|
y Breast -
hbar cause / response=cases stat=sum; o
rowaxis display=(nolabel) Leuf::fili% ]
[* discreteorder=data */ Lver ] g
Lung —
; Lymphomz— |
colaxis display=(nolabel); N
ru n ; Prostate —
0 50,600 100:000 150:000 200:000
Source: American Cancer Society
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proc format; Age at Death by Cardiac Risk Factors
value smoker 01 ] 350
1="smoker' g ' 8 o
2="non-smoker"; = 5 2]
run, ] 100
proc sgscatter data=heart;
format smoking smoker., o o 120
plot (weight cholesterol systolic diastolic) |2 ™ g

150 + 80 -
* (ageatdeath) /
group: Sm0k|ng 4|o 5|o elo 7|o slo 9|o 4|o 5|0 elo 7|o alo 9|o
Age at Death Age at Death

COIumnS:2 [ O non-smoker O smoker |

markerattrs=(size=10 symbol=circle)
legend=(naotitle);
run;

Copyright © 2008, SAS Institute Inc. All rights rese  rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.



AT AR

OB 0009 Washington, DG

RN N A/

SGScatter: MATRIX

prOC Sgscatter data: heart, ScatterPlot Matrix of Cardiac Risk Factors
. . . . 95% Confidence Ellipses of Predicted Value
matrix systolic diastolic cholesterol / - o .
. . ystolic lastolic olesterol
ellipse=(alpha=0.05 type=predicted) T g g
diagonal=(histogram normal);
run;

Systolic

Diastolic

Cholesterol

Copyright © 2008, SAS Institute Inc. All rights rese  rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.
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LABORATORY PANELS

WBC Panel with Differential, Normal Ranges
Liver Function Tests, Baseline vs. Study
Liver Function Tests, At-Risk Patients

Aggregating Formats
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LAB PANEL: WBC / Differential with Normal Rang

WBC and Differential: Weeks 1-6

proc format, With Reference Ranges .
value visit . i 1073
.. formats for "PreRx" to "Week 6", l l : i ) i 352
value labname " ;
.. formats for "WBC x 103 /uL” ....: l I » i . i -
ods style=statistical; : " 405%
proc sgpanel data=labs; | ' . I l 485%
format visitnum visit. labtest labname.; I : i 1548
panelby labtest / . m—
layout=rowlattice i . ne
onepanel l ' : i - i 283
novarname : . =
uniscale=column; ﬁ if i i i
refline normlow / label noclip; ! : of
refline normhi / label noclip; x ) . « 29
scatter x=visitnum y=result / g g ] g . E Oj

markerattrs=(symbol=asterisk size=10);
rowaxis display=(nolabel novalues noticks);

i i — — . visitnum labtest normlow normhi res ult
colaxis display=(nolabel) offsetmax=0.1; o e e T 1 W= o

run,; PreRx  Lymphocytes % 15.4 485 41 .60

Copyright © 2008, SAS Institute Inc. All rights rese  rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.

PreRx Week 1 Week 2 Week 3 Week 5 Week 6
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LAB PANEL: WBC Pangh(Rowaxis Ticks / Values)

WBC and Differential: Weeks 1-6

proc format; With Reference Ranges )
value visit s B x : 1073
.. formats for "PreRx" to "Week 6", 7 l l f i ' i 350
value labname =1 -
.. formats for "WBC x 103/uL” ....; N I I . l : ' 7%
0 * ' 4053
proc sgpanel data=labs; w0 1 * 4853
format visitnum visit. labtest labname.; 5 | ' ) I . ' g
panelby labtest / . il
layout=rowlattice 125 : " 018
onepanel 75 l i . i . i o
novarname * : =
uniscale=column; 10 \ : ¢ oo
refline normlow / label noclip; 5 i i ; i ) I I
refline normhi / label noclip; ; - f
scatter x=visithum y=result / 24 ® —
markerattrs=(symbol=asterisk size=10); . g g t g : g it
rowaxis display=(nolabel); PreRx  Week1 Week2 Week3 Week5 Week6

colaxis display=(nolabel) offsetmax=0.1;
run;

Copyright © 2008, SAS Institute Inc. All rights rese  rved. SAS and all other SAS Institute Inc. product o r service names are registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntries. ® indicates USA registration.
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LAB PANEL.: Liver Function Tests, Baseline vs. St

proc format LFT Safety Panel, Baseline vs. Study
Value Wk , ALAT Bilirubin Total Alk Phosphatase ASAT
.. formats for "1 Week" to "6 Months"; : . 3
e gt o 2 ;
value lab gl %% T - z
0 ad Yook
.. formats for "ALAT to "ASAT", _
1 3 2
value $trt 2 ;-4 . 5
.. formats for "Drug A (n=240) ... ; 24 i - DR Bes L "’
4
3. £
& o +09, g a o oly =
proc sgpanel data=labs; 2% bz : fe -
N TR P

format visitnum wk. labtest lab. drug $trt.;
panelby labtest visithum / T e

O Drug A (n=240) + Drug B (n=195)

novarname

— 1 *For ALAT, ASAT and Alkaline Phosphatase, the Clinical Concern Level is 2 ULN;
| ayO U t— I attl Ce For Bilirubin Total, the CCL is 1.5 ULN: where ULN is the Upper Level of Normal
onepanel;

scatter x=pre y=result / group=drug;

refline 1 1.5 2 / axis=X lineattrs=(pattern=dash);
refline 1 1.5 2 / axis=Y lineattrs=(pattern=dash);
rowaxis integer min=0 max=4 label='Study (/ULN)";
colaxis integer min=0 max=4 label='"Baseline (/ULN) *';
keylegend / title=" " noborder;

run;

Copyright © 2008, SAS Institute Inc. Allrights rese  rved. SAS and all other SAS Institute Inc. product o r service names re registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  niries. ® indicates USA registration
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LAB PANEL.: Liver Function Tests, At-Risk Patient

proc sgpanel data=labs cycleattrs;
panelby patient / novarname
layout=panel

columns=2;

series x=relday y=alat / markers
lineattrs=(thickness=2px pattern=solid);
series x=relday y=asat / markers
lineattrs=(thickness=2px pattern=solid);
series x=relday y=alkph / markers
lineattrs=(thickness=2px pattern=solid);
series x=relday y=biltot / markers
lineattrs=(thickness=2px pattern=solid);
band x=sday lower=miny upper=4.5/
transparency=0.8

legendlabel="Trial Duration’;

alat asat alkph biltot relday sday miny patient
0.50000 0.50000 0.40000 0.40000 -25 . . Patient 5152: ....
1.36533 1.08498 0.68972 0.64286 O 0 -0.5 Patient 5152: ....

2.18967 1.64750 0.97332 0.87118 25 25 -0.5 Patient 5152: ....

rved. SAS and all other SAS Institut r es registered trademarks or tradem  arks of SAS Institute Inc. in the USA and other cou  ntrie:



LAB PANEL.: Liver Function Tests, At-Risk Patient

proc sgpanel data=labs cycleattrs;
panelby patient / novarname
layout=panel

columns=2;

series x=relday y=alat / markers
lineattrs=(thickness=2px pattern=solid);
series x=relday y=asat / markers
lineattrs=(thickness=2px pattern=solid);
series x=relday y=alkph / markers
lineattrs=(thickness=2px pattern=solid);
series x=relday y=biltot / markers
lineattrs=(thickness=2px pattern=solid);
band x=sday lower=miny upper=4.5/
transparency=0.8

legendlabel="Trial Duration’;

refline 1 1.5 2 / axis=Y
lineattrs=(pattern=dash);

colaxis min = -50 max = 200;

rowaxis label="Upper Limit Normal";
run;



LAB PANEL: Aggregating Formats

proc format;

value alkphfmt

0-12 ='Alk Phosphatase < 13 U/L'

13-129 ='Alk Phosphatase <> 13-129 U/L'
130-999= "'Alk Phosphatase > 129 U/L";
value albfmt

0-3.2 = 'Albumin < 3.3 g/dL'

3.3-4.8 = 'Albumin <> 3.3-4.8 g/dL'
4.9-999 = 'Albumin > 4.8 g/dL";

run;

proc sgpanel data=labs;

format alkphos alkphfmt. albumin albfmt.;
panelby alkphos albumin / novarname
onepanel

layout=lattice ;

histogram creatinine;

density creatinine;

rowaxis integer grid;

colaxis grid label='Creatinine (mg/dL)";
run;



GROUPED BAR CHARTS

Stacked Group Bar Chart
Adjacent Group Bar Chart
Latticed Group Bar Chart
Butterfly Group Bar Chart



STACKED GROUPS (Grouped Bar Charts)

ods style=analysis;

proc sgplot data=freq;

vbar trt / response=percent
group=pain;

xaxis display=(nolabel);

yaxis label=

"Cumulative Percent of Patients";
keylegend / title="Pain Score";
run;

Treatment = Category
Percent = Response
Pain Score = Group



ADJACENT GROUPS (Grouped Bar Charts)

proc sgpanel data=freq;
panelby pain /

onepanel

novarname
layout=columnlattice
colheaderpos=bottom
noborder;

vbar trt / response=percent
group=trt;

rowaxis grid offsetmax=0.05;
colaxis display=none;
keylegend /

position=right across=1,

run; Treatment = Category and Group

Percent = Response
Pain Score = Panelby



LATTICED GROUPS (Grouped Bar Charts)

proc sgpanel data=freq noautolegend;
panelby trt /

novarname

layout=columnlattice;

vbar pain / response=percent
group=trt;

rowaxis grid;

run;

Treatment = Panelby and Group
Percent = Response
Pain Score = Category



LATTICED GROUPS (Grouped Bar Charts)

proc sgpanel data=freq noautolegend;
panelby trt /

novarname

layout=columnlattice;

hbar pain / response=percent
group=pain;

rowaxis grid;

run;

Treatment = Panelby
Percent = Response
Pain Score = Category and Group



BUTTERFLY PLOT (Grouped Bar Charts)

Drawn across center axis

To compare two halves
of a whole

Negative bars on left;
positive bars on right

X axis formatted with
Picture User-Defined Format

Overlaid bar charts

Barwidth



BUTTERFLY PLOT (Grouped Bar Charts)

ods style=listing;

proc format;

picture positive low-<0
0<-high

run,

proc sort data=cancer;
by descending deaths;
run;
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='000,000'

='000,000";

cause mcases fcases mdeaths

Lung Cancer -114760 98620 -89510
Colorectal Cancer -55290 57050 -26000
Breast Cancer -2030 178480 -450
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fdeaths deaths

70880
26180
40460

160390
52180
40910



BUTTERFLY PLOT (Grouped Bar Charts)

proc sgplot data=cancer,

format mcases mdeaths fcases fdeaths positive.;

hbar cause / response=mcases

fillattrs=graphdatal transparency=.65
legendlabel="New Cases (Male)"

name="mcases" ;
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BUTTERFLY PLOT (Grouped Bar Charts)

proc sgplot data=cancer;

format mcases mdeaths fcases fdeaths positive.;
hbar cause / response=mcases
fillattrs=graphdatal transparency=.65
legendlabel="New Cases (Male)"
name="mcases" ;

hbar cause / response=mdeaths barwidth=.5
fillattrs=graphdatal transparency=.25
legendlabel="Deaths (Male)"

name="mdeaths" ;

cause mcases fcases mdeaths fdeaths deaths
Lung Cancer -114760 98620 -89510 70880 160390
Colorectal Cancer -55290 57050 -26000 26180 52180

Breast Cancer -2030 178480 -450 40460 40910
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BUTTERFLY PLOT (Grouped Bar Charts)

proc sgplot data=cancer;

format mcases mdeaths fcases fdeaths positive.;
hbar cause / response=mcases
fillattrs=graphdatal transparency=.65
legendlabel="New Cases (Male)"
name="mcases" ;

hbar cause / response=mdeaths barwidth=.5
fillattrs=graphdatal transparency=.25
legendlabel="Deaths (Male)"
name="mdeaths" ;

hbar cause / response=fcases
fillattrs=graphdata2 transparency=.65
legendlabel="New Cases (Female)"
name="fcases";

cause mcases fcases mdeaths fdeaths deaths
Lung Cancer -114760 98620 -89510 70880 160390
Colorectal Cancer -55290 57050 -26000 26180 52180

Breast Cancer -2030 178480 -450 40460 40910
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BUTTERFLY PLOT (Grouped Bar Charts)

proc sgplot data=cancer;

format mcases mdeaths fcases fdeaths positive.;
hbar cause / response=mcases
fillattrs=graphdatal transparency=.65
legendlabel="New Cases (Male)"
name="mcases" ;

hbar cause / response=mdeaths barwidth=.5
fillattrs=graphdatal transparency=.25
legendlabel="Deaths (Male)"
name="mdeaths" ;

hbar cause / response=fcases
fillattrs=graphdata2 transparency=.65
legendlabel="New Cases (Female)"
name="fcases";

hbar cause / response=fdeaths barwidth=.5

fillattrs=graphdata2 transparency=.25 legendlabel=" Deaths (Female)" name="fdeaths";
cause mcases fcases mdeaths fdeaths deaths
Lung Cancer -114760 98620 -89510 70880 160390
Colorectal Cancer -55290 57050 -26000 26180 52180

Breast Cancer -2030 178480 -450 40460 40910
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BUTTERFLY PLOT (Grouped Bar Charts)

proc sgplot data=cancer;

format mcases mdeaths fcases fdeaths positive.;
hbar cause / response=mcases
fillattrs=graphdatal transparency=.65
legendlabel="New Cases (Male)"
name="mcases" ;

hbar cause / response=mdeaths barwidth=.5
fillattrs=graphdatal transparency=.25
legendlabel="Deaths (Male)"

name="mdeaths" ;

hbar cause / response=fcases
fillattrs=graphdata2 transparency=.65
legendlabel="New Cases (Female)"
name="fcases";

hbar cause / response=fdeaths barwidth=.5
fillattrs=graphdata2 transparency=.25 legendlabel="Deaths (Female)" name="fdeaths";

keylegend "mcases" "fcases" "mdeaths" "fdeaths" / a Cross=2;

yaxis label="" discreteorder=data;

xaxis label= gl’ld; cause mcases fcases mdeaths fdeaths deaths

run,; Lung Cancer -114760 98620 -89510 70880 160390
Colorectal Cancer -55290 57050 -26000 26180 52180

Breast Cancer -2030 178480 -450 40460 40910
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TIPS AND TRICKS
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SGPLOT SGPANEL

proc sgplot data=response;
format visit visitfmt. trt trtfmt.;
series x=visit y=response /
group=trt markers;

refline 1 / axis=x;

xaxis grid;

yaxis grid,;

run;
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SGPLOT SGPANEL

proc sgpanel data=response;
panelby studyid,;

format visit visitfmt. trt trtfmt.;
series x=visit y=response /
group=trt markers;

refline 1 / axis=x;

colaxis grid;

rowaxis grid;

run;
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BY GROUP PROCESSING

option nobyline;

title ‘Mean Clinical Response by Visit:
italic '#byvall';

footnote j=I h=8pt italic

"Generated %SYSFUNC(DATE(), MMDDYYS)";

proc sgplot data=response uniform=group;

format visit visitfmt. trt trtfmt. studyid study.;

label visit="Relative Day of the Trial"
response="Clinical Response (Mean)";

by studyid;

series x=visit y=response / markers group=trt;

refline 1 / axis=x;

xaxis grid;

yaxis grid;

run;



AXES

proc sgplot data=diabetes;
pbspline x=age y=cpeptide /
clm="95% CLM" cli="95% CLI"
markerattrs=(symbol=squarefilled);
yaxis type=log

logbase=e
logstyle=logexponent
label='log (base e) C-peptide’;
refline 4.4817 /

label="1.5'

labelpos=min;

run;
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ODS STYLES

ods style = journal;

proc sgplot data=plasma noautolegend,;

band x=time lower=0 upper=conc;

series x=time y=conc /

markers markerattrs=graphdatal

(symbol=circlefilled);

vector xorigin=2 yorigin=1.5/ /* AUC */

X=VX Y=Vy

lineattrs=(color=Dblack)

datalabel=vlabel arrowshape=filled;

vector xorigin=0 yorigin=6.76 / [* Cmax */
X=VX2 y=vy2

lineattrs=(pattern=mediumdash color=black)
datalabel=vlabel2 noarrowheads;

vector xorigin=.75 yorigin=0 / /* Tmax */

x=vx3 y=vy3 lineattrs=(pattern=shortdash color=Dblack)
datalabel=vlabel3 noarrowheads;

xaxis offsetmin=0 label="Time relative to dose (hours)’;
yaxis offsetmin=0 max=8.0 label="Plasma concentration [ng/mL]";
run;



ODS STYLES

ods style = journal2;

proc sgplot data=plasma noautolegend,;

band x=time lower=0 upper=conc;

series x=time y=conc /

markers markerattrs=graphdatal

(symbol=circlefilled);

vector xorigin=2 yorigin=1.5/ /* AUC */

X=VX Y=Vy

lineattrs=(color=Dblack)

datalabel=vlabel arrowshape=filled;

vector xorigin=0 yorigin=6.76 / [* Cmax */
X=VX2 y=vy2

lineattrs=(pattern=mediumdash color=black)
datalabel=vlabel2 noarrowheads;

vector xorigin=.75 yorigin=0 / /* Tmax */

x=vx3 y=vy3 lineattrs=(pattern=shortdash color=Dblack)
datalabel=vlabel3 noarrowheads;

xaxis offsetmin=0 label="Time relative to dose (hours)’;
yaxis offsetmin=0 max=8.0 label="Plasma concentration [ng/mL]";
run;



GRAPH TEMPLATE LANGUAGE

proc sgplot data=sashelp.class
—tmplout="tmpl.sas";

scatter x=weight y=height;

refline 100 / axis=x

labelloc=inside label="Weight=100 Ib' ;

run;

proc template;

define statgraph sgplot;
begingraph;

layout overlay;

\ScatterPIot X=Weight Y=Height /
primary=true LegendLabel="Height"
NAME="SCATTER";

ReferencelLine x=100 / clip=true
CURVELABEL="Weight=100 Ib"
CurvelLabelLocation=Inside curvelabelattrs=(color=red style=italic size=12pt)

endlayout;

endgraph;

end,;

run;

proc sgrender data=sashelp.class template=sgplot; r un;
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For More Information...

SAS Global Forum, 2009

» Secrets of the SG Procedures
* ODS Graphics Designer

SAS Global Forum, 2008

« Effective Graphics Made Simple using SAS/GRAPH ‘SG’ Procedures
« Statistical Graphics Editor
* Butterflies, Heat Maps, and More

SAS Global Forum, 2007
*  New SAS/GRAPH Procedures for Creating Statistical Graphics

SAS/GRAPH 9.2 Manuals

» SG Procedures Guide, GTL User's Guide, GTL Reference,
ODS Graphics Editor User's Guide
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